Objective: To determine whether microdissection needle cautery for tonsillectomy results in decreased postoperative pain when compared with standard electrocautery.
D
ESPITE THE decline in the number of tonsillectomies performed over the past few decades, the procedure continues to be one of the most commonly performed operations in this country. Although tonsillectomy is considered routine and is performed in the ambulatory setting, it is not without significant morbidity. Some of the associated complications and morbidity have changed over the years as the technique of tonsillectomy has changed. Perhaps the most significant change in technique has been the use of electrocautery, which has steadily gained popularity. Prior to the use of electrocautery (the "hot" method), tonsillectomies were performed with scissors, a Fischer blade, and/or a snare (the "cold" method). The main reason for the change in methodology is the decrease in operative time and intraoperative hemorrhage with the use of electrocautery. 1, 2 Intraoperative and postoperative bleeding are the more common and feared complications of tonsillectomy as they can be life threatening. Thus, any reduction of intraoperative hemorrhage is an advance toward making the procedure safer. Unfortunately, the rate of postoperative hemorrhage is not improved with the use of cautery dissection; the rates, in fact, are the same. 2, 3 Furthermore, some surgeons continue to prefer the use of the cold technique because the electrocautery method is thought to result in increased postoperative pain.
Postoperative pain can be especially detrimental in tonsillectomies because it interferes with appropriate oral intake. Children are especially prone to dehydration because they lack the understanding of the need to maintain oral intake despite their pain. Alleviating the pain also results in a prolonged use of pain medications, including narcotics, codeine being the most common. Other aspects of operative technique and perioperative care have reduced the degree of pain experienced after surgery. Peritonsillar infiltration with a local anesthetic has shown to reduce immediate (same day) postoperative pain; however, the pain on subsequent days is not alleviated. 4 An intraoperative dose of intravenous steroids has been found to have the same effect. The use of postoperative antibiotics has proved to reduce the overall degree of morbidity, including reducing pain, the likelihood of developing fever, and the amount of time before a soft diet can be resumed. 5 The efforts to decrease posttonsillectomy morbidity have led to an array of different intraoperative techniques and postoperative management practices. One study even examined the effects of chewing gum in the postoperative period (there was actually an increase in pain with gum chewing). 6 None of the proposed techniques has significantly reduced postoperative morbidity.
Our study was undertaken because tonsillectomies are performed so frequently and because there is so much associated morbidity. It is believed that the increased postoperative pain associated with the use of electrocautery is attributable to the thermal injury to the surrounding tissues. The goal, then, is to find a technique that allows the same degree of hemostasis and invokes less trauma to the surrounding tissues. An instrument that is able to dissect with less energy or wattage may accomplish this goal. In fact, there have been studies on animals that clearly demonstrate less thermal injury with the use of a microdissection needle. 7 These needles require much less energy to dissect and should therefore produce less thermal injury and subsequent pain. The purpose of the study was to test this hypothesis.
METHODS
This randomized prospective study included male and female patients between the ages of 4 and 12 years who underwent a tonsillectomy at Albany Medical Center, Albany, NY, between March 2000 and July 2000. Our institutional review board approved the study before it began, and all parents signed an informed consent.
The indication for surgery in both groups was recurrent tonsillitis or tonsillar hypertrophy. Assignment to the groups followed the decision to perform surgery. The patients were randomly assigned to the 2 groups, which were matched for sex. Patients were excluded if they had an identified chromosomal or craniofacial syndrome or developmental delay of the craniofacial skeleton skeleton or the neuromuscular apparatus of the pharynx. Children with any underlying mental retardation were also excluded. A total of 42 children were included in the study.
The same surgeon (J.P.) performed all procedures, which were standardized except for the use of the dissecting instrument. In one group, the dissection was performed with the standard monopolar electrocautery tip (Suction Coagulator; Valley Lab, Boulder, Colo) at 20 W (group A). In the other group, the microdissection needle (Colorado Tip; Colorado Biomedical Corp, Evergreen, Colo) was used at 6 W during cutting, at 8 W during coagulation, and at blend 3, which is a melding of the 2 currents (group B). The other aspects of the procedure, including patient positioning, preoperative injection of 2 to 3 mL of 0.25% bupivacaine hydrochoride (Marcaine), intraoperative injection of dexamethasone sodium phosphate (Decadron) (0.5 mg/kg per dose up to 10 mg), and postoperative administration of antibiotics, remained constant.
After surgery, pain was assessed with a questionnaire based on a visual analog scale ranging from 0 to 10, which was filled out every day for 7 days. Parents were asked to record the doses of pain medication given to their children, as well as their children's tolerance of oral intake as a third indication of the amount of pain experienced. The statistics were analyzed using a standard 1-tailed t test.
RESULTS
There was no statistical significant difference in ages between the groups (6.52±2. 16 [mean±SD] years in group A and 6.76±2.07 years in group B; P =.72). There were also no significant differences in the amount of intraoperative hemorrhage (6.76 ± 4.5 mL in group A and 8.91±5.2 mL in group B; P=.18). None of the patients in the study had a postoperative hemorrhage. The outcome measure of cups of fluid tolerated in the postoperative period also was not significantly different between the 2 groups (PϾ. 01). The differences between the 2 groups in the visual analog scale pain scores on days 3, 4, and 5 were statistically significant (7.05, 5.19, and 4.71, respectively, in group A, and 5.33, 3.86, and 3.48, respectively, in group B; PϽ.05 in all cases) (Figure 1) . The differences between the groups in doses of pain medications consumed on days 3, 4, and 5 were statistically significant (3.59, 2.00, 1.90, respectively, in group A, and 2.29, 1.38, 1.29, respectively, in group B; PϽ.05) (Figure 2) . Over the 7-day period, group A consumed on average 18 doses of narcotic medication, while group B only averaged 14 doses. The difference in operative time was also found to vary significantly, with an average time of 11 minutes in group B and 7.8 minutes in group A (PϽ.05).
COMMENT
The results of this study are encouraging. Each postoperative day, there was an obvious difference between the 2 groups both in the subjective measures of pain and in the objective measurement of analgesic doses consumed. These differences reached statistical significance by postoperative day 3 (PϽ.05). In fact, the objective measurement of analgesic dosing was 30% to 40% lower on days 3, 4, and 5. Over the entire period, the microdissection tip group used 20% less narcotic medication. Moreover, on the first 2 postoperative days, the subjective pain scores in the microdissection group were 15% to 20% lower than those of the standard cautery group, even though this finding was not statistically significant (PϾ.02). These results support our hypothesis and the findings of the Farnworth and colleagues 7 that less thermal injury results in less pain. Perhaps just as important is that there was no increase in morbidity associated with the use of the microdissection needle tip; ie, there was no difference in intraoperative or postoperative hemorrhage.
On the days that statistical significance was reached for both pain scores and doses of narcotics, the P values were well below the conventionally accepted .05 (range, .002 to Ͻ.001). Considering the relatively small sample size in our study, the strength of this difference is impressive. Perhaps with a larger group, the trends we have established could have been further substantiated on earlier postoperative days. Another strength of our study is the limited age range of the patients. Many of the studies in the literature compare mixed populations, ie, adults and children, thus possibly introducing a confounding variable. We chose to limit our population to patients between the ages of 4 and 12 years, because in this age group children are not so young that they cannot verbally express their pain yet they are not quite old enough to self-report. The age restrictions may have provided more uniformity between treatment groups than other tonsillectomy studies have offered.
One criticism that can be made is that there was a difference in the operative time, with the use of microdissection tip taking approximately 3 minutes longer. Some of this difference may be attributed to surgeon experience. The use of the needle tip does require a more meticulous dissection, as controlling a bleeding vessel is more difficult than with a standard bovie tip because there is a narrower field of cauterization with the needle tip. To control bleeding with the microdissection tip, the blood vessel must be visualized-magnification is unnecessaryand cauterized for several millimeters before the surgeon cuts across the vessel. The decreased energy used for dissection does not allow control of brisk bleeding. In this situation, standard suction cautery or direct pressure is necessary. It is certainly reasonable to assume that a surgeon may decrease operative time with further experience. Although even if the 3 minutes of increased operative time does not change, in our opinion this increase is more than offset by the decrease in postoperative pain that was experienced by the patients in our study.
Our clinical results are supported by previous studies in which the histologic appearance of tissue that was subjected to the microdissection needle tip was compared with that of tissue that was subjected to the standard electrocautery method. 7 These studies have shown a decrease in the thermal injury incurred by the tissues that were subjected to the needle tip, which is believed to be attributable to the diminished power requirement of the more focused needle.
Reducing posttonsillectomy pain and morbidity, while maintaining the speed of the surgery, has been a long-standing challenge. Over the past few years, a number of new devices that reduce thermal injury have been used for tonsillectomy. 8 Despite these advances in equipment, electrocautery is widely used for tonsillectomies because of the ease and speed with which it can be used. 9 Harmonic scalpel techniques have been used for tonsillectomy, without conclusive evidence that they reduce postoperative pain. 10, 11 Coblation tonsillectomy has been shown to reduce thermal injury to the operative site, but the postoperative recovery was not improved and operative time was longer than with electrocautery. 12 In retrospective analyses, microdebrider intracapsular tonsillotomy has been reported to decrease postoperative pain because there is no pharyngeal muscle trauma involved. 13 Currently, to our knowledge, there are no published reports of prospective randomized tonsillotomy trials with this device, nor do we know how many patients treated with tonsillotomy will ultimately require tonsillectomy. The microdissection needle is inexpensive (approximately $40), and its use at low energy settings in experienced hands reduces postoperative pain, but the operative time is slightly longer than that of standard electrocautery tonsillectomy.
Preliminary conclusions in our study demonstrate that with no increase in morbidity the use of the microdissection needle does result in a significant decrease in posttonsillectomy pain in pediatric patients as measured by 2 outcome measures. 
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